Conformational preferences of modified nucleic acid bases N6-methyl-N6-(N-threonylcarbonyl) adenine and 2-methylthio-N6-(N-threonylcarbonyl) adenine by the quantum chemical PCILO calculations.
Conformational preferences of the hypermodified nucleic acid bases N6-methyl-N6-(N-threonylcarbonyl) Adenine, m6tc6 Ade, and 2-methylthio-N6-(N-threonylcarbonyl) Adenine, mS2 tc6 Ade, have been studied theoretically using the quantum chemical PCILO (Perturbative Configuration Interaction using Localized Orbitals) method. The multidimensional conformational space has been searched using selected grid points formed by combining the various torsion angles which take the favoured values obtained from energy variation with respect to each torsion angle individually. In m6 tc6 Ade and mS 2tc6 Ade alike the threonylcarbonyl substituent preferably orients away (distal) from the imidazole moiety of the adenine ring. And as in the simpler N6-(N-threonylcarbonyl) Adenine, tc6 Ade, the atoms in the ureido group as well as the amino acid carbon atoms C(12) and C(13) remain coplanar with the purine base. As in tc6 Ade, this conformation is stabilized by the intramolecular hydrogen bond between N(11)H of the amino acid and N(1) of the adenine base. The N6-methyl protons, in m6 tc6 Ade, take trans-staggered orientation with respect to the C(6)-N(6) bond. The preferred orientation of the 2-methylthio group is cis to the C(2)-N(3) bond in mS 2tc6 Ade. This is in marked contrast to the modified nucleic acid base 2-methylthio-N6-(delta 2-isopentenyl) Adenine, mS 2i6 Ade, where the 2-methylthio group orients trans to the C(2)-N(3) bond, causing a change in the preferred orientation of the isopentenyl component on methylthiolation. The present results thus indicate that unlike in the isopentenyl adenine the role of further chemical substitutions in threonylcarbonyl adenine may be indirect and less pronounced.